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Wang, Xiaoyu. M.F.A., Purdue University, May 2015. Understanding Occupants’ Well-
Being in an Educational Building: A Case Study in a College Building. Major Professor: 
Hyun Joo Kwon. 
 
Well-being is an important factor for a person’s physical and psychological health. 
Modern people spend most of their time in indoor environment, and built environment 
impact physical and psychological well-being of people. However, most of the current 
research about occupants’ well-being is focused on the working or residential 
environment, not on schools. In fact, educational environment’s facilities would lead to 
satisfaction, therefore, various type of facilities such as educational building are the 
essential components of quality of college life. 
 
With increasing interest in and awareness of environmental protection, green or 
sustainable building has become an important topic. “Green” or “sustainability” is not 
only concerned with reducing the impact on the environment, but also on well-being of 
occupants. Therefore, the purpose of this research is to evaluate occupants’ well-being in 
an educational building using the importance-performance analysis technique based on 5 





This article conducted a case study using a self-administered questionnaire about Yue-
Kong Pao Hall at Purdue University, Indiana. The lecture classrooms, design studios, a 
lobby and a lounge area have been studied regarding occupant well-being. The target 
population of this study was students using PAO Hall. A performance-importance model 
was used to analyze data.   
 
The results show that the ability to visual access to nature and the ability to control the 
natural lighting were the most demanded features of students when they use the public 
space, lecture classrooms, design studios in the PAO Hall. In addition, students not only 
required the function of the educational environment, but also highly demanded on 
aesthetic quality. 
 
For further design, design studios and public space should be the priority for natural 
lighting, and a public space, design studios, and lecture classrooms need to provide the 
ability to access to nature, no matter the view out to nature or use natural finishes to add a 
natural touch. Furniture adjustment and the ability to control the natural lighting is 
necessary when design these three areas. 
 
This study provides useful information to improve occupants’ well-being in educational 
environment. In addition, the evaluation criteria developed from this research for 
occupants’ well-being in public spaces, lecture classrooms, and design studios in 
educational environment could be a reference in future when evaluating occupants’ well-
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1.1 Research Background 
Modern people spend most of their time in indoor environment. According to a 
study conducted by Koenig, Mar, Allen, Jansen, Lumley, Sullivan, and Liu (2005), US 
citizens spend 90% to 95% of their time indoors. Quality of indoor environment 
significantly impacts on well-being of occupants.  
With the increase in interest and awareness of occupants’ health and importance 
of environmental protection, "well-being" has become a popular topic. The concept of 
“well-being” could be found in green building design or sustainable environment ideas, 
which have been defined as the buildings that are healthier compare with the 
conventional buildings, due to its more satisfying and beneficial work environments, 
(Paul, & Taylor, 2008). A building considering well-being is not only designed to 
improve physical and psychological well-being of occupants, but also to minimize the 
impact on the natural environment. 
 For students, quality of educational building affects their psychological and 
physical well-being, environmental satisfaction and educational performance. The indoor 
environmental quality of schools affects student performance, as shown in numerous 
scientific studies (Kats, 2005) (Heath, & Mendell, 2002). For example, studies conducted 




academic outcomes in classrooms with daylight, confirming that the environment inside 
of educational buildings affect students (Kats, 2005). According to the Conditions of 
College Life of Pupils (Figure 1-1) (Sapri, Kaka, & Finch, 2009), students’ 
environmental satisfaction with amenities and services effect academic satisfaction and 
social satisfaction, and eventually impact on quality of overall college. As the model 
recognized that institution’s facilities would lead to students’ satisfaction, therefore, 
various type of facilities such as educational building are the essential components of 
quality of college life. Therefore, enhancing quality of academic buildings would lead 
quality of college life. 
 
 
Figure 1-1: The framework of the college life of pupils 
Most current research about occupant well-being is focused on the workplace or 
housing, and few research were conducted about school buildings. Therefore, the purpose 
of this research is to evaluate students’ well-being in school buildings focusing on public 
spaces, lecture classrooms and design studios, using the importance-performance analysis 
(IPA) technique. For this purpose, this study 1) developed evaluation criteria of 
occupants’ well-being in public spaces, lecture classrooms and design studios in 
educational building; and 2) evaluated occupants’ well-being in an educational building 




improves the well-being of occupants in educational buildings, and suggest design ideas 




























2 LITERATURE REVIEW 
2.1 The History of School Design 
Education is one of the significant jobs of society, and the structures in which 
education takes place not only effect the way individuals instruct, but additionally give 
symbols and images to the qualities we commonly promote  as a general public (Baker, 
2012).  Since the first public school was built, school design has had tremendous changes. 
Schools design has been impacted by the development with political and social, new 
movements and patterns, the developing consciousness of what brings about a noticeable 
improvement. .   
When the public school was built in 1910s, the standard for school building design 
was “be simple, dignified and plain and should be built of the most enduring materials 
procurable; first, because this contributes to safety, permanence and endurance, and 
second, because the true character of the building will be best expressed through such 
materials” (Mills, 1915). Classrooms during the early 20th century had desks arranged in 
straight rows with a podium and chair front and center, and a teacher's desk in the front to 
the side. These classrooms would have had adult-size furniture for children, and 
sometimes benches instead of desks. 
After decades, as we turn into the new century, the school design was designed for 




goal of school design revolves around changing the classroom from a place where pupils 
are given duties such as class works and listening to lectures in the supervision of 
instructors, into groups that impart knowledge (Bereiter & Scardarnalia, 1989). School 
design has undergone a transformation from the simple needs to house as many students 
as possible, to a user-focused environmental design. School design has been developed 
focused on space planning and physical usability such as ergonomic furniture. Recently, 
more people are aware of well-being of occupants in educational building by considering 
various design aspects such as lighting, thermal comfort and healthy materials. 
 
2.2 Occupant Well-being 
The Oxford English Dictionary defines “well-being” as the state of being 
comfortable, healthy, or happy. Well-being describes how good a person’s life is. A good 
life is consistent with “happiness,” “utility” and “welfare.” Well-being is valuable for 
people and organizations, because it determines whether or not people think that their 
lives are going well (Griffin, 1986). In simpler terms, prosperity can be depicted as 
evaluating life emphatically and having a general optimistic feeling about everything (Eid 
& Larsen, 2008). A good lifestyle (e.g., comfortable lodging, good work) is crucial to 
prosperity. Prosperity is a vital aspect of quality of life. Well-being is an important factor 
for physical and psychological health. As World Health Organization (1989) defined, 
‘healthy’ is a complete statement of physical, emotional and social prosperity, and is not 
just the deficiency of infection or sickness. Therefore, to study the well-being of people is 




Prosperity is abstract, and regularly assessed with reports toward oneself. Because 
the reason for this exploration is to study a population’s satisfaction and feelings, 
subjective well-being is essential. Subjective well-being is “how people experience the 
quality of their lives and includes both emotional reactions and cognitive judgments” 
(Diener, Suh, Lucas, & Smith, 1999). 
Individual’s well-being can be achieved certain aspects of the physical 
environment. Poor environmental quality can threaten a person’s well-being (Moser, 
2009). Human-friendly environments are the foundation, within it, people can reach their 
goals and improve their potential (Horelli, 2006). 
 
2.3 Occupants’ Well-being in Educational Buildings 
The purpose of an educational building is to provide a physical, social and 
psychological environment that is conducive to teaching, learning and research. Since 
these activities are people-centered, school buildings should focus on meeting their users’ 
needs and priorities (Muhammad, Sapri, & Sipan, 2014).  
The US government has been increasing its attention to education, and the 
education budget has grown. In the US, the total education budget increased from 
$4,307,401 in 2013 to $4,397,391 in 2014, accounting for 2.089% of the budget (US 
Department of Education, 2014). Schools used most of the education budget to upgrade 
their mechanical systems and computers.  However, how to improve educational quality 
and college life quality is still an issue in the US.  Most of the researches focused on the 
change of configuration and innovation. However, they did not give careful consideration 




The built environment can have significant influence on users' well-being. A good 
environment within educational building includes requirements, objectives, oblivious 
impacts, memories, convictions, occasions of a financial, political, and social nature, and 
anything else might be available that may have direct impact on conduct (Kolb & Kolb, 
2005). Workplace improvements reduce complaints and absenteeism and raise 
productivity (Roelofsen, 2002). The goal of educational buildings is to provide services 
that fulfill customers’ needs and expectations (Sapri, Kaka, & Finch, 2009). From a 
business perspective, students are the most important customers of schools and the school 
is the students’ service provider. The service quality in the perceptions of consumer are 
resulted from comparing expectations ahead of receiving the service, and the actual 
experience they received of that service (Berry, Zeithaml, & Parasuraman, 1985). In this 
manner, if the consumers’ desires are met, the quality of the service is seen to be good; in 
the event that they are not, it is seen as unsatisfactory. Meeting the needs and 
expectations of students would lead to their satisfaction with their learning experience. 
        The research indicated that several main aspects that affect occupants’ well-being in 
educational building: 1) comfort; health and safety; 2) access to and quality of facilities; 3) 
space provision and adequacy; 4) interaction; and 5) participation and inclusiveness. All 
categories of students emphasized the need for internet access, comfortable furniture, 
warmth and refreshment facilities (Muhammad, Sapri, & Sipan, 2014). 
 
2.4 Healthy Building 
Living experience in the buildings is a critical part of quality of life (Winston & 




McCoy, 1998). Building affects quality of life of users through their physical condition 
and the surrounding environment (Ng, 2005). Hence, efforts aimed at ensuring that 
educational buildings meet the purpose for which they are provided should focus on the 
needs and priorities of students. 
In the late 1980s and 1990s, the World Health Organization (WHO) defined a 
"healthy building" with reference to its heating amenities, indoor air quality, indoor 
lighting quality and acoustics (World Health Organization, 1989). A healthy building is a 
structure free of dangerous materials (e.g., VOC material and asbestos) and secures the 
wellbeing and solace of its tenants for the duration of its life cycle, holding up social 
needs and improving their ability to be productive (World Health Organization, 2000). A 
healthy building meets many requirements. Sound configuration and development are 
fundamental for its specialized working, mechanical solidness and the security of its 
inhabitants. It can ensure that human wellbeing needs, and some degree solace needs are 
extremely important as well. Despite the fact that atmospheric quality inside the space is 
a critical determinant of robust configuration, it cannot be classified as the main 
determinant. Different variables influence the occupants’ well-being: lighting, acoustics, 
vibration, feel, solace, and security, wellbeing and ergonomic outline and the occupants’ 
activities such as the utilization of office supplies or family unit exercises, for example, 
making food, clearing up the area, or using pesticides (Adan, Hakkinen, Loftness, & 




2.5 Green Building vs. Sustainable Design 
Buildings that are designed and constructed to minimize environmental impact are 
“sustainable” or “green.” Although sometimes used interchangeably, the two terms have 
different meanings.  
A green structure is a robust structure that is outlined, assembled, run and 
discarded in an effective way utilizing an environmentally sound methodology (Kibert, 
2008). “Going green” is prominent and simple to do in light of the fact that it is a speedy 
and reasonable way to make the world less unsustainable by the organization of 
methodologies that lessen the adverse effect of human movement, farming and 
mechanical generation, and our manufactured surroundings (Yanarella, Levine, & 
Lancaster, 2009).  
Interestingly, supportability is attached to entire frameworks, of which individual 
customer items and other business materials are a part (Yanarella, Levine, & Lancaster, 
2009). Sustainability (sustainable building), is not only used in the built environment, but 
also be described in three unbreakable frameworks, where ecological sustainability 
protects resources and ecosystems, monetary viability is split into investment and 
operating expenses, and cultural and social aspects refer to well-being, comfort, and the 
protection of human health (Kohler, 1999).  
To put it simply, sustainable design is a whole system that goes far beyond 
building green. The best example of sustainable design is "Cradle to Cradle." The 
problem with manufacturing is the use of toxic chemicals and the production of toxic 
waste that harms people and the environment.  Despite good intentions, the way we live 




creation of an ideal endless cycle of materials that mimics nature’s “no waste” nutrient 
cycles.  
 
2.6 Green Building Rating Systems 
With the rapid development of built environment design and the awareness of 
occupant well-being, green building is a building standard that includes well-being. With 
the increasing interest in and awareness of environmental protection and the importance 
of green building, being "green" has become attractive. In the literature, green building is 
characterized as a sound home that is outlined, constructed, run and discarded in an asset 
productive way utilizing an environmentally sound methodology (Kibert, 2012). Its aim 
is to provide energy efficiency, resource-savings and indoor environmental quality while 
decreasing its impact on the ambience and human health (Nguyen, & Aiello, 2013).  
There are multiple methods of analyzing green buildings.The best known and 
most widely used rating systems are Leadership in Environmental and Energy Design 
(LEED) from the United States, Green Star from Australia, and Building Research 
Establishment’s Environmental Assessment Method (BREEAM) from the United 
Kingdom (Zalejska-Jonsson, 2013).  The categories for these three assessment methods 
vary, but indoor environmental quality is included in both assessment methods. As Table 
2-1 shows, they center on lighting and views, interior air quality, thermal comfort, 







Table 2-1: The rating systems 
 
 
2.7 Indoor Environment Quality 
Indoor environmental quality (IEQ) refers to the qualities of a structure’s 
atmosphere with reference to the health and comfort of its occupants. IEQ is determined 
by many factors, including lighting, air quality, and dampness (Godish, 2000). It might 
likewise incorporate the utilitarian parts of space, for example, whether the design gives 




sufficient space for tenants. Building supervisors and administrators can enhance the 
contentment of the tenants of the buildings by considering all parts of IEQ as opposed to 
concentrating barely on temperature or atmospheric quality. Studies have demonstrated 
an increment in tenant occupancy when enhancements are made to a space's IEQ. The 
medical advantages of robust structures intended to convey top notch air, warmth control, 
light, ergonomics, security, and collaboration along with a passage to natural habitat 
(Center for Building Performance and Diagnostics/Advanced Building Systems 
Integration Consortium 2005). The parts mentioned below were included:  
• Sustainable air  
• Sustainable thermal control 
• Sustainable light  
• working environment ergonomics and ecological quality  
• Access to the natural habitat (Loftness, Hakkinen, Adan, & Nevalainen, 2007). 
 
2.8 The Importance - Performance Analysis Model 
To analyze the results from the questionnaire, the IPA model will be used. IPA 
model was introduced by Manilla and James to develop and analyze business strategies 
(Sampson, & Showalter, 1999). It is an agreeable and effective assessment device to 
discover properties that are doing great, ascribes that need to be enhanced, and those that 
need to be acted upon promptly.  
The model is a matrix that contains four factors: focus here, continue with the good work, 
low importance, and conceivable overkill. The significance of the matrix was explained 




Focus Here:  Attributes that fall into this quadrant symbolize the main regions 
that should be enhanced most importantly.  
 
Keep doing awesome: qualities that fall into this quadrant are the quality and 
pillar, and they ought to be the dignity.  
 
Low Priority: Any of the traits that fall into this quadrant are not vital and 
represent no danger.  
 
Conceivable Overkill: Donates traits that are excessively underscored by the 
scientist; in this manner, analyst ought to consider these characteristics, as 
opposed to keeping on focusing in this quadrant, they ought to allot more 
assets to manage properties that are present in quadrant I (Seng Wong, Hideki, 
& George, 2011).  
  




In this study, the IPA will be applied to see which features could influence the 
student wee-being mostly, and could see directly the performance of the building and its 
contribution to occupant well-being. 
After the analysis of data, the result will show the most important factors that 








The purpose of this study was to evaluate students’ well-being in school buildings 
focusing on public spaces, lecture classrooms, and design studios, using the IPA 
technique. This case study conducted a quantitative study using a self-administered 
questionnaire. The target population was college students using PAO Hall at Purdue 
University, Indiana. Important items that determine occupants’ well-being in the design 
studios, lecture classrooms, and public spaces and students’ satisfaction with performance 
of the spaces were studied. 
 
3.1  Instrument Development 
A self-administered questionnaire was developed for this case study. The survey 
was conducted for three different areas respectively: 1) lecture classroom, 2) design 
studio, and 3) public space such as lounge and lobby. This study used the same 
questionnaire for studying the three different areas. 
The questionnaire consists of four major parts: 1) important items for occupants’ 
well-being in educational environment (Table 3-1); 2) performance of the current 
educational building for occupants’ well-being (Table 3-2); 3) additional questions 




studio and lecture classroom (Table 3-3); and 4) general information about the 
participants (Table 3-4). 
For the first two parts of the survey, occupants’ well-being in educational 
environment were asked in two different ways: importance and performance. To measure 
occupants’ well-being in educational building, five categories were developed after the 
literature review: 1) comfort (5 items); 2) health and safety (3 items); 3) access and 
quality of facilities (5 items); 4) space provision and adequacy (3 items); and 5) 
participation and inclusiveness (5 items) (Muhammad, Sapri & Sipan, 2014). As Table 3-
1 and table 3-2 present, 1) questionnaire about comfort includes furniture adjustment, 
thermal comfort, noise level, natural lighting, general lighting, task lighting, and privacy 
of workstation; 2) health and safety consists of personal security, security of property, 
and VOC level; 3) access and quality of facilities includes refreshment facilities teaching 
aid equipment, learning equipment, elevator, and aesthetic; 4) space provision and 
adequacy includes relaxation area, size of the space, and sitting arrangement; and 5) 
participation and inclusiveness includes visual access to nature and lighting adjustment.  
Each items was asked to answer the degree of importance using 7-Likert scale (1 = very 
unimportant, 7 = very important).  Exactly same items were asked to answer the degree 
of performance using 7-Likert scale (1 = very dissatisfied, 7 = very satisfied). 
As Table 3-3 shows, the third part of the questionnaire includes additional 
questions regarding the important well-being items. Participants were asked to comment 
on the following additional questions “the importance of self-study room”, “the 
importance of group study room”, and “the importance of task lighting in studio/ lecture 




As Table 3-4 lists, general information about the participants were “what year are 
you in”, “your age”,  “gender”, “how many years have used the building”, “what time 
period use PAO”, “how many hours spend in PAO for class”, “how many hours spend in 
PAO for studying”, “do you have lunch/dinner or take break in PAO”, “where do you go 
between classes on campus”, “location of major classroom/studio”, “is there a window”, 
“what type of your workspace is(classroom setting, computer lab, etc)”. 
Table 3-1: Questionnaire items for importance 
 





Table 3-3: Questionnaire items for additional questions 
 
Table 3-4: Questionnaire items for general information 
 
 
3.2 Description of the Sample Building 
This case study investigated PAO Hall at Purdue University, in West Lafayette, 
Indiana. PAO Hall is located at Marsteller and Wood Street and is hosts the Patti and 
Rusty Rueff School of Visual and Performing Arts. It was built in 2003 spending $47 
million (Purdue Reamer Club, 2012).  Previous to its construction, the visual and 
performing arts department was scattered across the West Lafayette campus, mainly in 
Stewart Center, Lambert Field House, and Matthews Hall. The department houses the 
studio arts, photography, textiles, sculpture, ceramics and metals, dance, theater, acting, 
music, visual communication design, industrial design, and interior design.  
Lecture classroom, design studio and public spaces that includes a lounge on the 




spent most of their time in these three areas. Meanwhile, the lecture classroom is the most 
common classroom type so the lecture classroom in PAO Hall is typical of the Purdue 
University classroom and can be used as reference when the university wants to design 
the other lecture classroom around campus for further use. 
 
3.3 Existing design for the sample building 
3.3.1 Background Information 
PAO Hall consists of four stories, three stories above ground and one story for 
basement.  
The basement level has no window and consists of design studio, lecture 
classroom and supplies room for theater department. It is mainly occupied by the 
photography and visual communication design students, faculty and staff. The first floor 
houses the Dance Department, theaters, lobby area (Figure 3-1 and Figure 3-2) and the 
exhibition spaces. 
The second floor houses the interior design, jewelry and theater custom studios, 
acting and music departments, and lounge as well. The third floor houses the industrial 
design, drawing and painting departments. Furthermore, most of the faculty and staff 
offices are located at the core of the building where are off the main (Figure 3-3 and 
Figure 3-4). 
The exterior of the building is made of concrete and steel frame supporting the 
three-story above ground and one story beneath ground, 165,105 square-foot structure. A 




the theater and exhibition spaces are housed (Figure 3-5 and Figure 3-6). At the end of 
west and east of the building is a three-story tall glazing staircase. 
The building also accommodates a loading zone where supplies for dance, theater 
can be easily delivered. The building provides two vending machine areas located in the 
first floor close to the main elevator, and one in the second floor lounge. The building 
currently does not accommodate any food places. The closest cafeteria is situated in the 
Purdue Memorial Union which serves as student center across State Street that 
approximately 5 minutes away.  
  
Figure 3-1: Basement 
 





Figure 3-3: Second floor 
  
Figure 3-4: Third floor  
  






Figure 3-6: PAO Hall exterior 
 
3.3.2 Existing Design for Public Space in the Sample Building 
The public space in PAO hall includes student lounge area and ground level main-
lobby area. The student lounge is in the second floor and also accessible from the first 
floor main-lobby area. The main-lobby is currently furnished with coaches and used by 
the dance, acting and theater students. It is also one of the spaces that provides a full view 
to the outdoors due to the big window without shades (Figure 3-7), where the natural 
lighting is sufficient. The student lounge in second floor is similar with the lobby that 
furnished with coaches and few side tables with the full view to outside as well (Figure 3-
8).   
  





Figure 3-8: PAO Hall lounge 
 
During the daytime, the space is lighted by the natural lighting coming from the 
window, and for evening, there basically light by artificial general lighting. A vending 
machine set (includes a machine for snacks and a machine for drinks) is available in the 
student lounge in second floor.  
 
3.3.3 Existing Design for Lecture Classroom in the Sample Building 
Lecture classrooms in PAO Hall are mainly located in basement and first floor, 
where basically no windows and any access to nature. The classroom setting is same as 
traditional classroom setting that desks arranged in straight rows, and a teacher's desk in 
the front to the side. The furniture in the classrooms is non-adjustable chairs and desks. 
As far as the finishes in the lecture classrooms, the classrooms are painted as beige tone, 







Figure 3-9: PAO Hall lecture classroom 
 
3.3.4 Existing Design for Design Studio in the Sample Building 
Design studios in PAO Hall are located from basement to third floor, some of 
design studios in the first, second, and third floor have windows in the room, however, 
for those studios located in basement, the windows and the ability to access the nature are 
not available.  
The design studios setting includes two different functions, which are computer 
lab with or without own drafting tables, and the studio without computer. The furniture in 
the design studio is adjustable chairs and desks. As far as the finishes in the design 
studios, the studios are painted as beige tone, vinyl tiles were applied as flooring in the 
design studios. (Figure 3-10) 
  




3.4 Pilot Study 
A pilot study is a small scale study that conducts before a full-scale study.  It tests 
research tools such as a survey questionnaire or interview structure (Teijlingen, & 
Hundley, 2001) (Figure 3-11). For this research, the purpose of pilot study is to test the 
survey questionnaire before the full scale study. In the first phase of this study, a pilot 
study was conducted using the survey questionnaire and participants’ feedback was 
invited to elicit their opinion about the survey questionnaire so that it could be revised 
and modified.   
  
Figure 3-11: Pilot study 
 
Fifteen students participated in the pilot study.  After the pilot study, participants 
were satisfied with the questionnaire but suggested changes to some of the wording. For 
instance the question " Where do you go during breaks on campus?” were confused by 
the term “breaks.” That item was rewritten as "Where do you go between classes on 
campus?" In addition, participants suggested changes to the layout of the questionnaire. 
For instance, they indicated that the part on satisfaction and the part on importance had 
the same questions. They wanted a clearer description for these two parts. Due to this 
reason, the keywords have underlined and changed the font to uppercase to highlight the 




3.5 Full Survey 
After the pilot study, a full-scale survey was conducted at PAO Hall from 
November 28th to December 15th, 2014. This study used a convenience sampling. To 
complete the survey, users using the selected locations were randomly be asked if a 
potential participant is willing to response the questionnaire. For public space, the 
participants were seating or waiting in the second floor lounge or main floor lobby. For 
the design studio and lecture classroom, participants were students who were seating in 
the room for taking class or self-studying.  
Originally a total of 110 students responded the questionnaire for three different 
areas (lecture classroom, design studio and public spaces). Twenty questionnaires were 
not be able to use into this study because they were incomplete. Finally, a total of 90 data 
were collected for this study. Thirty data were for lecture classroom, 30 for design studio 
and 30 for public spaces, respectively (N = 90). 
 
3.6 Data Analysis 
After collecting data, the data analysis was conducted by using the Microsoft 
Excel software. All of the questionnaire were manually typed into the Excel worksheet 
that has been set up. Three Excel worksheets were developed for the three different areas.  
To analyze data, the IAP analysis was used. As stated in the previous chapter, the 
IPA model could be applied to be aware of the performance and importance directly for 
each item. Based on the plot of IPA model, the area that the dots distributed most is the 









This chapter provides the results of the surveys conducted on PAO Hall users for 
the public area, lecture classroom and studio areas in terms of performance of PAO Hall 
and occupants’ satisfaction.  
 
4.1 General Information 
As Figure 14 shows, the respondents were in the year of sophomore (23%), junior 
(25%), senior (34%), and graduate student (15%). Only 3% participants were freshman. 
Among these participants, a total of 85% participants were in the age of 19-23, the rest 15% 
participants were in the age of 24- 26 (Figure 4-1).  A total of 83% of the respondents 
used the building more than 1 year (Figure 4-2). 66% of the respondents were female, the 
rest 34% respondents were male (Figure 4-3).  
  






Figure 4-2: general information item 
  
Figure 4-3: general information item 
 
The surveys were fairly distributed across the four floor levels in PAO Hall 
building, however, 34% and 30% of the respondents were using the studios or classrooms 
from the second floor and the third floor, respectively (Figure 4-4), the rest respondents 
were from the first floor (21%) and basement (15%). 52% of respondents stated that their 
studios or classrooms have window in there (Figure 4-5). 
 




   
Figure 4-5: general information item 
 
From the survey, respondents stated the time period they used most often in PAO 
hall were evening 18:00-24:00 (30%) and afternoon 12:00-18:00 (39%) (Figure 4-6). 
From the answers of the respondents, they mostly spent 3-6 hours (39%) and 0-3 hours 
(36%) for taking classes per one day in PAO hall (Figure 4-7). For studying in PAO hall, 
mostly respondents spent 3-6 hours (37%), 6-9 hours (28%), and 0-3 hours (27%). Also, 
a few respondents spent more than 9 hours in PAO for studying (8%) (Figure 4-8). From 
these respondents, they mainly study or take class in PAO at the computer lab with own 
drafting tables (69%) (Figure 4-9). 
  





Figure 4-7: general information item 
  
Figure 4-8: general information item 
  
Figure 4-9: general information item 
 
Meanwhile, most respondents states that they usually do not have dinner or lunch/ 
take break in PAO (64%) (Figure 4-10). For those of respondents who eat at PAO or take 
break at PAO, they mainly spent 0-30 minutes per one day (73%) (Figure 4-11). From the 
comments that students wrote, they do not take break in PAO was mainly because there 
were no place to eat in PAO. Therefore, from the survey it shows that most of students 





Figure 4-10: general information item 
 
Figure 4-11: general information item 
  
Figure 4-12: general information item 
  





4.2 Importance and Performance Analysis 
From the data analysis, the scatter plot generated based on IPA model shows 
clearly about which features influenced the most on occupants’ well-being, and which 
feature needs to be improved for their performance.  
The IPA model is a matrix that contains four quadrants, each quadrant represents 
a range of data of importance and performance. For the score above four out of seven 
means high performance or importance, and the score below four means a low 
performance or importance. Therefore, in the IPA matrix, if the score of the item is in the 
top left quadrant, it represents that the score on x axis is above four but y axis is below 
four, so the item is in a high importance but a low performance. For this quadrant, it is 
the first priority when improving the performance and needs to be improved immediately. 
As for the top right quadrant, it is the area that the score on both x axis and y axis are 
above four, which means a high importance and a high performance, for the reaction 
needed for the items in this area is to keep up the good work. When the items with the 
low importance, they are distribute in the bottom area. For the bottom left quadrant, it 
shows the item that with low importance and also low performance. However, since it is 
in a low importance, so the improvement of this item is the low priority to do. Meanwhile, 
for the item distributes in the bottom right quadrant means the item is in a good 
performance but low importance, so it has possibly been overkilled, some resources have 
been allocated on this item may need to be changed to help the items distributed in the 





4.2.1 Public Space 
Based on the IPA model, the dot plots generated show that the following features 
in public space were very important to respondents and also had good performance 
(Figure 4-14): 
 Thermal comfort  
 Noise level  
 General lighting  
 Natural lighting  
 VOC level  
 Ability to control the general lighting  
 Personal security  
 Security of property  
 Ability to access the refreshment facilities  
 Ability to access the elevator  
 Relaxation area  
 Size of the space  
From the list above, it shown that the most of items included in the questionnaire 
were important to the respondents, and respondents were also satisfied with the 
performance. Therefore, it can also prove that the questionnaires developed from the 
literature review were fairly essential when evaluating the occupants’ well-being in 










Figure 4-14: Items in high importance and good performance for public space 
 
However, there were also some features need to improve the performance, such as 
the ability to control the natural lighting needs to be concentrate because the importance 
of it was high but the score of the performance was under four due to the lack of shade. 
Respondents also indicated that the quality of elevator operation needs to be improved 





Figure 4-15: Items in high importance but low performance for public space 
 
From the survey, there were some features that possibly overkilled as well. For 
instance, the respondents indicated that the current performance of the quality of 
refreshment facilities was fairly good and the improvement for it was not the first priority.  
For the sitting arrangement in public space, the respondents were satisfied with the 
current situation and did not think this feature would influence the occupants’ well-being 







 Figure 4-16: Items in low importance but high performance for public space 
 
4.2.2 Lecture Classroom 
From analysis, it shown that the following features in lecture classroom were very 
important to respondents and also had good performance (Figure 4-17):  
 Thermal comfort  
 Noise level  
 General lighting  
 VOC level  
 Ability to control the general lighting  
 Ability to adjust furniture  
 Personal security  
 Security of property  
 Ability to access the teaching aid equipment  




 Quality of teaching aid equipment  
 Quality of learning equipment  
 Size of the space 
  
Figure 4-17: Items in high importance and high performance for lecture classroom 
 
For the items listed above, the good works should be kept as they has been done 
before. Despite the items in high importance and with good performance, there were also 




temperature in lecture classroom, which is very important to them, but the performance 
were under the average. Respondents also stated that the ability to visual access to nature 
in lecture classroom were important but the performance needs to be improved since 
currently there were only painted walls and regular classroom furniture. Meanwhile, the 
aesthetic quality of the lecture classroom needs to be improved. Therefore, the spaces that 
could make occupants satisfy should not only meet the function requirements, but also 
have a good aesthetic quality (Figure 4-18).  
  
Figure 4-18: Items in high importance but low performance for lecture classroom 
 
From the survey, there were also some features that possibly overkilled. For 
instance, the natural lighting and the sitting arrangement in the lecture classroom. It 
shows a high performance for the natural lighting and sitting arrangement in the lecture 
classroom, but with a low importance, which means that the respondents were satisfied 
with the current situation and did not think the improvement on this feature was 






Figure 4-19: Items in low importance but high performance for lecture classroom 
 
4.2.3 Design Studio 
From analysis, it shown that the following features in lecture classroom were very 
important to respondents and also had good performance (Figure 4-20): 
 Thermal comfort  
 Noise level  
 General lighting  
 Natural lighting  
 VOC level  
 Ability to control the general lighting  
 Ability to adjust furniture  
 Ability to control the task lighting  
 Personal security  




 Security of property  
 Ability to access the teaching aid equipment  
 Ability to access the learning equipment  
 Quality of teaching aid equipment  
 Quality of learning equipment  







Figure 4-20: Items in high importance and high performance for design studio 
 
However, there were also some features need to improve the performance, same 
as the results of lecture classroom, the ability to control the temperature in design studio 
also need to be concentrate to improve. For the ability to visual access to nature, the 
result showed the same with public space and lecture classroom, which is it was 
important but the performance needs to be improved. Meanwhile, the ability to control 
the natural lighting needs to be concentrate as well because the importance of it was high 




feature that needs to pay attention is the aesthetic quality of the design studio (Figure 4-
21).  
 
Figure 4-21: Items in high importance but low performance for design studio 
 
4.3 Additional Questions 
The additional questions included the importance of having self-study room and 
group study room in the building, and the importance of having the task lighting such as 




(Figure 4-22, Figure 4-23, Figure 4-24, Figure 4-25), the distribution were typically 
skewed left, which means having self-study room, group study room, and task lighting in 
design studio were very important to respondents, in the other word, the demand of these 
three items were very high. For the lecture classroom, respondents’ demand were below 
average. The existing design do not have covered these three facilities, so for further 
design, the consideration of self-study room, group study room, and task lighting in the 
design studio need to be added.  
The section of additional question also asked respondents to voluntary   provide 
their comments about which feature they like or dislike mostly. 74 out of 90 respondents 
chose to write the comments. From the comments from respondents, they mainly 
indicated that the most favorite features for PAO hall were the big glazing staircase and 
the glazing in front of the building. They were also satisfied with the fact that each 
department has the studios belongs to the major. Despite these advantages, the complaint 
were mostly about the lack of place to eat, lack of the access to nature, and also lack of 
creativity for PAO hall as the building houses art and design department. 
Thus, to improve the environment creativity of PAO hall, making a place to eat, 
and have more access to nature will be careful considered for further design. 
 
 Figure 4-22: Importance of self-study room 







Figure 4-23: Importance of group study room 
  
Figure 4-24: Importance of task lighting in design studio 
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The purpose of this study was to analyze occupants’ well-being in educational 
building. Results show that the ability to visual access to nature and the ability to control 
the natural lighting are the most demanded features of students using the public space, 
lecture classroom, design studios in the educational building. Also, students are not only 
focus on the function of the educational environment, but also are highly demanded on 
aesthetic quality. 
Design studios and public space should be the priority for natural lighting, all 
areas need to provide the ability to access to nature, no matter the view out to nature or 
apply finished to add a natural touch. Furniture adjustment and the ability to control the 
natural lighting is very necessary when design the three areas. 
The results of this study provide accurate information that improves the well-
being and productivity of occupants in educational building, and could suggest evaluation 
criteria of occupants’ well-being in public spaces, lecture classrooms, and design studios 








The limitations of this study include as follows: 
1. Due to this is a case study, therefore, these findings cannot be generalized to the 
broader class without further research (Yin, 2013). An approach that includes 
multiple case study would have been preferable but was not achievable on this 
study. 
2. Since this study was conducted by using questionnaires, the other limitation is 
that questionnaires are not advisable for studying in-depth interests or opinions on 
multiple issues (Sommer & Sommer, 2002). The in-depth interviews will clarify 




















6 PROPOSED DESIGN SOLUTION 
After conducting study, remodeling PAO Hall design was suggested to improve 
occupants’ well-being. This section discuss about the results of this study and PAO Hall 
remodeling ideas. 
This study focused on well-being of PAO Hall occupants. PAO hall is an 
educational building occupied by college students, to design it, the forest as the design 
element have been applied through the whole design process to mimic the feeling of stay 
in nature, and achieve the design goal that design an educational building can meet 
students’ well-being. 
               





The original floor plan of PAO Hall and the space layout were rearranged based 
on students’ needs and the findings from this study (Figure 6-1). Extra lobby area (2050 
Square footage) were added into the main floor lobby based on the original floor plan due 
to students wanted to have a place to eat and take a rest at PAO Hall building. The results 
of the study show that the demand of natural lighting for lecture classroom was not high 
and needs for natural lighting in lecture classroom was low. Therefore, the location of 
lecture classroom was changed from first floor to the basement. VCD (Visual 
communication design) program studios were moved from basement to main floor since 
students had the high demand for natural lighting in design studios. All the locations of 
lecture classroom were relocated to basement, and the room layout of design studios, 
lecture classrooms and public spaces has been changed. 
 
6.1 Public Space 
The public spaces including main floor lobby and second floor student lounge 
were remodeled based on students’ needs and the features contributes to green building 
(Figure 6-2, Figure 6-3, Figure 6-4, Figure 6-5, Figure 6-6). The glazing wall provided 
the ability to visual access to nature and sufficient natural lighting. Since students need 
the visual access to nature but were not satisfied with only have the glazing wall to 
provide the view to outside of building, therefore, bio walls and hanging vines have been 
applied into the lobby and stairs in the two sides of the building. Bio walls and hanging 
vines are not only can provide the ability to visual access to nature, but also can generate 




Meanwhile, the furniture and wall paintings applied in the public spaces are 
GreenGuard certified products, so it can guarantee the impact to indoor air quality is 
minimized. The LED lighting could improve the energy efficiency for the building and 
the linoleum flooring is the rapid renewable material so it have the minimum 
environmental impact. The wood panel used in the lobby, lounge and stairs are FSC 
certified cork panel. It is not only the certified environmental friendly material, but also 
could absorb the noise in space. To satisfy the students’ need in regard of seating, the 
pavilion style group seating and individual seating with task lighting have been designed 
for the space. The blinds were also added along with the group seating to enhance the 
ability to personal control the natural lighting (Figure 6-4). More seating area and options 
have been designed for lounge and stairs (Figure 6-6). To improve the aesthetic quality of 
the space, yellow color scheme were used within the space to add visual interests. Coffee 
shop have been designed as well to provide a space for students to find foods and drinks 
(Figure 6-4). All of the features designed for the space were based on students’ needs and 
green design method.  
 






Figure 6-3: Second level floor plan 





Figure 6-5: Student lounge 
                                                            Figure 6-6: Stairs 
 
6.2 Lecture Classroom  
The lecture classrooms are relocated in basement after remodeling (Figure 6-7). 
The color scheme for lecture classroom is blue to calm down students to make them 
focus to the lecture from instructor. The furniture wall covering and wall paintings 
applied in the lecture classrooms are GreenGuard certified products, it can guarantee the 
impact to indoor air quality is minimized. The LED lighting could improve the energy 




have the minimum environmental impact. The wood panel used in the lecture classroom 
is FSC certified cork panel. It could absorb the noise in space and also add the touch of 
nature to the space. To improve the aesthetic quality of the space, various colors such as 
yellow, green, red and blue have been applied for chairs and to add visual interests as 
well (Figure 6-8).  
  
Figure 6-7: Basement floor plan 
  






6.3 Design studio  
The design studio included interior design studio, industrial design studio, and 
VCD studio (Figure 6-9). Same as the other areas, the furniture, wall covering and wall 
paintings applied in the design studios are GreenGuard certified products. LED lighting 
were used within the design studios as well. The linoleum flooring is the rapid renewable 
material and have been used in the space. The windows in design studios could provide 
the ability to visual access to nature and natural lighting for the space. The blinds along 
with the window were added to the space as well to enhance the ability to control the 













Figure 6-10: VCD studio 
 
For the VCD studio, the color of orange has been used as the color scheme of the 
studio to improve the aesthetic quality and to stimulate students’ creativity. The Task 
lighting, and under table storage has been designed for individual to meet students’ needs. 
The storage and cabinets, casual seating, and erasable wall for sketching have been 




                                          Figure 6-11: Industrial design studio  
 
For the industrial design studio, the color of gold has been used as the color 
scheme of the industrial design studio to improve the aesthetic quality. The graduate 
student design studio has been provided for more private work station compares to 
undergraduate design studio due to the occupants for graduate student design studio is 
graduate student and they need privacy to go grading for the class. The Task lighting, 
drafting table and under table storage has been designed for individual to meet students’ 
needs. The storage and cabinets, casual seating, and erasable wall for sketching have been 




    
 Figure 6-12: Interior design studio 
 
For the interior design studio, the color of green as color scheme to improve the 
aesthetic quality and stimulate students’ creativity. The resource room has been moved to 
the side of space to make students in studio could get the maximum natural lighting. The 
movable drafting table and the furniture layout in studio could enhance the flexibility to 
make it easier when group meeting. To ensure resource room could get natural lighting 
and visual interaction with studio, the green glazing wall has been designed in resource 




individual to meet students’ needs. The storage and cabinets for boards, and erasable wall 
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Appendix A Public Space Survey Questionnaire 
QUESTIONNAIRE (Public Space) 
Part 1. The following questions are regarding environmental features that impact your 
well-being at public spaces in PAO building.  Public spaces include lobby at 1st floor 
and lounge at second floor. 
 
In your opinion, how important are the following feature in supporting your well-being at 
public spaces in PAO? Circle one. 
Environmental Features ← Very 
unimportant           
Very  
important→ 
1) Thermal (temperature)  in the public space 1 2 3 4 5 6 7 
2) Noise level in the public space 1 2 3 4 5 6 7 
3) Natural lighting (daylighting) in the public space 1 2 3 4 5 6 7 
4) General lighting in the public space (lighting for the 
overall space) 
1 2 3 4 5 6 7 
5) Ability to visual access to nature in the public space 
(e.g., the view to outdoor, plants etc.) 
1 2 3 4 5 6 7 
6) The VOC level in the public space (the odor gassing out 
from paint or other chemical materials in the space or 
from furniture). 
1 2 3 4 5 6 7 
7) Ability to control the level of general lighting in the 
public space 
1 2 3 4 5 6 7 
8) Ability to control the level of natural lighting 
(daylighting) in the public space, such as shades and 
blinds 
1 2 3 4 5 6 7 
9) Personal security in the public space 1 2 3 4 5 6 7 
10) Security of property in the public space 1 2 3 4 5 6 7 
11) Ability to access the refreshment facilities (e.g., 
cafeteria or vending machine, coffee machine etc.) in 
the public space 
1 2 3 4 5 6 7 




13) Quality of the refreshment facilities (e.g., cafeteria or 
vending machine, coffee machine etc.) in the public 
space 
1 2 3 4 5 6 7 
14) Quality of the elevator operation 1 2 3 4 5 6 7 
15) Relaxation area (e.g., second floor lounge, lounge in 
front of box office at first floor, etc.) in the building 
1 2 3 4 5 6 7 
16) Size of public space (e.g., is it spacious enough for 
lounge and lobby?) 
1 2 3 4 5 6 7 
17) Sitting arrangement in the public space  1 2 3 4 5 6 7 
PART 2. The following questions are regarding environmental features that impact 
your well-being in PAO building. Public spaces include lobby and lounge. 
 
In your opinion, how much are you satisfied with the following feature in supporting 
your well-being at public spaces in PAO? Circle one. 
Environmental Features ← Very 
unsatisfied           
Very  
satisfied→ 
1) Thermal (temperature)  in the public space 1 2 3 4 5 6 7 
2) Noise level in the public space 1 2 3 4 5 6 7 
3) Natural lighting (daylighting) in the public space 1 2 3 4 5 6 7 
4) General lighting in the public space (lighting for the 
overall space) 
1 2 3 4 5 6 7 
5) Ability to visual access to nature in the public space (the 
view out, plants etc.) 
1 2 3 4 5 6 7 
6) The VOC level in the public space (the odor gassing out 
from paint or other chemical materials in the space or 
from furniture). 
1 2 3 4 5 6 7 
7) Ability to control the level of general lighting in the 
public space 
1 2 3 4 5 6 7 
8) Ability to control the level of natural lighting 
(daylighting) in the public space, such as shades and 
blinds 
1 2 3 4 5 6 7 
9) Personal security in the public space 1 2 3 4 5 6 7 
10) Security of property in the public space 1 2 3 4 5 6 7 
11) Ability to access the refreshment facilities (e.g., 
cafeteria or vending machine, coffee machine etc.) in 




the public space 
12) Ability to access the elevator 1 2 3 4 5 6 7 
13) Quality of the refreshment facilities (e.g., cafeteria or 
vending machine, coffee machine etc.) in the public 
space 
1 2 3 4 5 6 7 
14) Quality of the elevator operation 1 2 3 4 5 6 7 
15) Relaxation area (second floor lounge, lounge in front of 
box office at first floor, etc.) in the building 
1 2 3 4 5 6 7 
16) Size of public space (e.g., is it spacious enough for 
lounge and lobby?) 
1 2 3 4 5 6 7 
17) Sitting arrangement in the public space  1 2 3 4 5 6 7 
Please rate the importance of the features below. 
Items ← Very 
unimportant           
Very  
important→ 
1) Self study room in the building 1 2 3 4 5 6 7 
2) Group study classroom in the building 1 2 3 4 5 6 7 
 
1. What environmental feature you like mostly in PAO? Please specify the features 








2. What environmental feature you DISLIKE mostly in PAO? Please specify the 











GENERAL INFORMATION((SAME AS STUDIO RESONSE)) 
1. What year are you in your major currently? 
1) Freshman    2) Sophomore    3) Junior    4) Senior    5) Graduate student 
 
2. What is your age?  
________________________ 
 
3. What is your Gender? 
1) Female     2) Male 
4. How many years have you used the PAO building? 
__________________________ 
 
5. What time period do you use PAO most often? Choose all that apply.  
1) Morning 6:00-12:00     3) Afternoon 12:00-18:00    
2) Evening 18:00-24:00    4) Late night 0:00-6:00 
 
6. How many hours do you spend in PAO for taking classes per one day? 
1) 0-3 hours       3) 6-9 hours    
2) 3-6 hours       4) More than 9 hours 
 
7. How many hours do you spend in PAO are for studying per one day? 
8. 1) 0-3 hours       3) 6-9 hours    
2) 3-6 hours       4) More than 9 hours 
 
9. Do you have lunch/dinner or take break in PAO? 




10. How many minutes do you spend in PAO are for lunch/dinner or take a break per 
one day? 
1) 0-30 minutes      3) 31-60 minutes   
2) 61-90 minutes    4) More than 90 minutes 
 
11. Where do you go during classes on campus? 
1) PAO    2) PAO outdoor    3) Other buildings on campus    
4) Others (please specify):______ 
 
12. What is the location of your major classroom/studio? Choose all that apply. 
1) Basement    2) First floor   3) Second floor   4) Third floor 
 
13. Do you have windows in your major classroom/studio? 
1) Yes            2) No 
 
14. Where do you usually work at PAO (classroom setting, computer lab, etc.) 
1) Traditional classroom setting                     2) Computer lab with own drafting 
tables 







Appendix B Lecture Classroom Survey Questionnaire 
QUESTIONNAIRE (Lecture Classroom) 
Part 1. The following questions are regarding environmental features that impact your 
well-being at classrooms in PAO building. Lecture classroom means that the classroom 
has tables and chairs facing to the screen  
 
In your opinion, how important are the following feature in supporting your well-being at 
lecture classrooms in PAO? Circle one. 
Items ← Very 
unimportant           
Very  
important→ 
18) Thermal (temperature)  in the lecture classroom  1 2 3 4 5 6 7 
19) Noise level in the lecture classroom 1 2 3 4 5 6 7 
20) Natural lighting (daylighting) in the lecture classroom 1 2 3 4 5 6 7 
21) General lighting in the lecture classroom (lighting for 
the overall space) 
1 2 3 4 5 6 7 
22) Ability to control the temperature in the lecture 
classroom 
1 2 3 4 5 6 7 
23) Ability to visual access to nature in the lecture 
classroom (the view out, plants etc.) 
1 2 3 4 5 6 7 
24) Ability to adjust the furniture in the lecture classroom 
(adjustable table heights etc.) 
1 2 3 4 5 6 7 
25) The VOC level in the lecture classroom (the odor 
gassing out from paint or other chemical materials in 
the space or from furniture). 
1 2 3 4 5 6 7 
26) Ability to control the level of general lighting in the 
lecture classroom 
1 2 3 4 5 6 7 
27) Ability to control the level of natural lighting 
(daylighting) in the lecture classroom, such as shades 
and blinds 
1 2 3 4 5 6 7 
28) Personal security in the lecture classroom 1 2 3 4 5 6 7 
29) Security of property in the lecture classroom 1 2 3 4 5 6 7 
30) Ability to access the teaching aid equipment in the 
lecture classroom (e.g., projectors, white boards, etc.) 




31) Ability to access the learning equipment in the 
lecture classroom (e.g., computers, scanners, etc.) 
1 2 3 4 5 6 7 
32) Quality of the teaching aid equipment in the lecture 
classroom (e.g., projectors, white boards, etc.) 
1 2 3 4 5 6 7 
33) Quality of the learning equipment (e.g., computers, 
scanners, etc.) 
1 2 3 4 5 6 7 
34) Aesthetic quality of the lecture classroom 1 2 3 4 5 6 7 
35) Size of lecture classroom 1 2 3 4 5 6 7 
36) Sitting arrangement in the lecture classroom 1 2 3 4 5 6 7 
 
Part 2. The following questions are regarding environmental features that impact your 
well-being at classrooms in PAO building. Lecture classroom means that the classroom 
has tables and chairs facing to the screen.   
 
In your opinion, how much are you satisfied with the following feature in supporting 
your well-being at lecture classrooms in PAO? Circle one. 
Items ← Very 
unsatisfied           
Very  
satisfied→ 
1) Thermal (temperature)  in the lecture classroom  1 2 3 4 5 6 7 
2) Noise level in the lecture classroom 1 2 3 4 5 6 7 
3) Natural lighting (daylighting) in the lecture classroom 1 2 3 4 5 6 7 
4) General lighting in the lecture classroom (lighting for the 
overall space) 
1 2 3 4 5 6 7 
5) Ability to control the temperature in the lecture 
classroom 
1 2 3 4 5 6 7 
6) Ability to visual access to nature in the lecture classroom 
(the view out, plants etc.) 
1 2 3 4 5 6 7 
7) Ability to adjust the furniture in the lecture classroom 
(adjustable table heights etc.) 
1 2 3 4 5 6 7 
8) The VOC level in the lecture classroom (the odor 
gassing out from paint or other chemical materials in the 
space or from furniture). 
1 2 3 4 5 6 7 
9) Ability to control the level of general lighting in the 
lecture classroom 
1 2 3 4 5 6 7 
10) Ability to control the level of natural lighting 
(daylighting) in the lecture classroom, such as shades 





11) Personal security in the lecture classroom 1 2 3 4 5 6 7 
12) Security of property in the lecture classroom 1 2 3 4 5 6 7 
13) Ability to access the teaching aid equipment in the 
lecture classroom (e.g., projectors, white boards, etc.) 
1 2 3 4 5 6 7 
14) Ability to access the learning equipment in the lecture 
classroom (e.g., computers, scanners, etc.) 
1 2 3 4 5 6 7 
15) Quality of the teaching aid equipment in the lecture 
classroom (e.g., projectors, white boards, etc.) 
1 2 3 4 5 6 7 
16) Quality of the learning equipment (e.g., computers, 
scanners, etc.) 
1 2 3 4 5 6 7 
17) Aesthetic quality of the lecture classroom 1 2 3 4 5 6 7 
18) Size of lecture classroom 1 2 3 4 5 6 7 
19) Sitting arrangement in the lecture classroom 1 2 3 4 5 6 7 
 
ADDITIONAL QUESTIONS: 
Please rate the importance for the features below. 
Items ← Very 
unimportant           
Very  
important→ 
1) Self-study room in the building 1 2 3 4 5 6 7 
2) Group study classroom in the building 1 2 3 4 5 6 7 
3) Task lighting in the lecture classroom (lighting for 
specific task, such as table lamp for writing and 
reading) 
1 2 3 4 5 6 7 
Open ended questions: 

















15. What year are you in your major currently? 
1) Freshman    2) Sophomore    3) Junior    4) Senior    5) Graduate student 
 
16. What is your age?  
________________________ 
 
17. What is your Gender? 
1) Female     2) Male 
18. How many years have you used the PAO building? 
__________________________ 
 
19. What time period do you use PAO most often? Choose all that apply.  
1) Morning 6:00-12:00     3) Afternoon 12:00-18:00    
            2) Evening 18:00-24:00    4) Late night 0:00-6:00 
20. How many hours do you spend in PAO for taking classes per one day? 
1) 0-3 hours       3) 6-9 hours    
2) 3-6 hours       4) More than 9 hours 
 
21. How many hours do you spend in PAO are for studying per one day? 
1) 0-3 hours       3) 6-9 hours    
2) 3-6 hours       4) More than 9 hours 
 




1) Yes            2) No 
 
23. How many minutes do you spend in PAO are for lunch/dinner or take a break per 
one day? 
1) 0-30 minutes      3) 31-60 minutes   
2) 61-90 minutes    4) More than 90 minutes 
 
24. Where do you go during breaks on campus? 
1) PAO    2) PAO outdoor    3) Other buildings on campus    
4) Others (please specify):______ 
 
25. What is the location of your major classroom/studio? Choose all that apply. 
1) Basement    2) First floor   3) Second floor   4) Third floor 
 
26. Do you have windows in your major classroom/studio? 
1) Yes            2) No 
 
27. Where do you usually work at PAO (classroom setting, computer lab, etc.) 
1) Traditional classroom setting                      2) Computer lab with own drafting 
tables 














Appendix C Design Studio Survey Questionnaire 
 
QUESTIONNAIRE (Design Studio) 
Part 1. The following questions are regarding environmental features that impact your
 well-being at classrooms in PAO building. Design studio means that the classroom 
has computers on each table.  
 
In your opinion, how important are the following feature in supporting your well-being at 
design studios in PAO? Circle one. 
Items ← Very 
unimportant           
Very  
important→ 
37) Thermal (temperature)  in the design studio  1 2 3 4 5 6 7 
38) Noise level in the design studio 1 2 3 4 5 6 7 
39) Natural lighting (daylighting) in the design studio 1 2 3 4 5 6 7 
40) General lighting in the design studio (lighting for the 
overall space) 
1 2 3 4 5 6 7 
41) Ability to control the temperature in the design studio 1 2 3 4 5 6 7 
42) Ability to visual access to nature in the design studio 
(the view out, plants etc.) 
1 2 3 4 5 6 7 
43) Ability to adjust the furniture in the design studio 
(adjustable table heights etc.) 
    5   
44) The VOC level in the design studio (the odor gassing 
out from paint or other chemical materials in the 
space or from furniture). 
1 2 3 4 5 6 7 
45) Ability to control the level of general lighting in the 
design studio 
1 2 3 4 5 6 7 
46) Ability to control the level of task lighting in the 
design studio 
1 2 3 4 5 6 7 
47) Ability to control the level of natural lighting 
(daylighting) in the design studio, such as shades and 
blinds 
1 2 3 4 5 6 7 




49) Privacy of the workstation you are using in the 
design studio  
1 2 3 4 5 6 7 
50) Security of property in the design studio 1 2 3 4 5 6 7 
51) Ability to access the teaching aid equipment in the 
design studio (e.g., projectors, white boards, etc.) 
1 2 3 4 5 6 7 
52) Ability to access the learning equipment in the 
design studio (e.g., computers, scanners, etc.) 
1 2 3 4 5 6 7 
53) Quality of the teaching aid equipment in the design 
studio (e.g., projectors, white boards, etc.) 
1 2 3 4 5 6 7 
54) Quality of the learning equipment (e.g., computers, 
scanners, etc.) 
1 2 3 4 5 6 7 
55) Aesthetic quality of the design studio 1 2 3 4 5 6 7 
56) Size of design studio 1 2 3 4 5 6 7 
57) Sitting arrangement in the design studio 1 2 3 4 5 6 7 
Part 2. The following questions are regarding environmental features that impact your 
well-being at classrooms in PAO building. Design studio means that the classroom has 
computers on each table.    
 
In your opinion, how much are you satisfied with the following feature in supporting 
your well-being at design studios in PAO? Circle one. 
Items ← Very 
unsatisfied           
Very  
satisfied→ 
20) Thermal (temperature)  in the design studio  1 2 3 4 5 6 7 
21) Noise level in the design studio 1 2 3 4 5 6 7 
22) Natural lighting (daylighting) in the design studio 1 2 3 4 5 6 7 
23) General lighting in the design studio (lighting for the 
overall space) 
1 2 3 4 5 6 7 
24) Ability to control the temperature in the design studio 1 2 3 4 5 6 7 
25) Ability to visual access to nature in the design studio 
(the view out, plants etc.) 
1 2 3 4 5 6 7 
26) Ability to adjust the furniture in the design studio 
(adjustable table heights etc.) 
     6  
27) The VOC level in the design studio (the odor gassing 
out from paint or other chemical materials in the space 




or from furniture). 
28) Ability to control the level of general lighting in the 
design studio 
1 2 3 4 5 6 7 
29) Ability to control the level of task lighting in the design 
studio 
1 2 3 4 5 6 7 
30) Ability to control the level of natural lighting 
(daylighting) in the design studio, such as shades and 
blinds 
1 2 3 4 5 6 7 
31) Personal security in the design studio 1 2 3 4 5 6 7 
32) Privacy of the workstation you are using in the design 
studio  
1 2 3 4 5 6 7 
33) Security of property in the design studio 1 2 3 4 5 6 7 
34) Ability to access the teaching aid equipment in the 
design studio (e.g., projectors, white boards, etc.) 
1 2 3 4 5 6 7 
35) Ability to access the learning equipment in the design 
studio (e.g., computers, scanners, etc.) 
1 2 3 4 5 6 7 
36) Quality of the teaching aid equipment in the design 
studio (e.g., projectors, white boards, etc.) 
1 2 3 4 5 6 7 
37) Quality of the learning equipment (e.g., computers, 
scanners, etc.) 
1 2 3 4 5 6 7 
38) Aesthetic quality of the design studio 1 2 3 4 5 6 7 
39) Size of design studio 1 2 3 4 5 6 7 
40) Sitting arrangement in the design studio 1 2 3 4 5 6 7 
 
ADDITIONAL QUESTIONS: 
Please rate the importance for the features below. 
Items ← Very 
unimportant           
Very  
important→ 
1) Self-study room in the building 1 2 3 4 5 6 7 
2) Group study classroom in the building 1 2 3 4 5 6 7 
4) Task lighting in the design studio (lighting for specific 
task, such as table lamp for writing and reading) 
1 2 3 4 5 6 7 
Open ended questions: 

















28. What year are you in your major currently? 
1) Freshman    2) Sophomore    3) Junior    4) Senior    5) Graduate student 
 
29. What is your age?  
________________________ 
 
30. What is your Gender? 
1) Female     2) Male 
31. How many years have you used the PAO building? 
__________________________ 
 
32. What time period do you use PAO most often? Choose all that apply.  
1) Morning 6:00-12:00     3) Afternoon 12:00-18:00    
            2) Evening 18:00-24:00    4) Late night 0:00-6:00 
33. How many hours do you spend in PAO for taking classes per one day? 
1) 0-3 hours       3) 6-9 hours    





34. How many hours do you spend in PAO are for studying per one day? 
1) 0-3 hours       3) 6-9 hours    
2) 3-6 hours       4) More than 9 hours 
 
35. Do you have lunch/dinner or take break in PAO? 
1) Yes            2) No 
 
36. How many minutes do you spend in PAO are for lunch/dinner or take a break per 
one day? 
1) 0-30 minutes      3) 31-60 minutes   
2) 61-90 minutes    4) More than 90 minutes 
 
37. Where do you go during breaks on campus? 
1) PAO    2) PAO outdoor    3) Other buildings on campus    
4) Others (please specify):______ 
 
38. What is the location of your major classroom/studio? Choose all that apply. 
1) Basement    2) First floor   3) Second floor   4) Third floor 
 
39. Do you have windows in your major classroom/studio? 
1) Yes            2) No 
 
40. Where do you usually work at PAO (classroom setting, computer lab, etc.) 
1) Traditional classroom setting                     2) Computer lab with own drafting 
tables 
3) Computer lab without own drafting tables 4) Others (please specify):  
 
